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Rain Gardens : Rain Gardens : 
Gardens as Tools for onGardens as Tools for on--site site 
StormwaterStormwater ManagementManagement

Not tools FOR the garden...Not tools FOR the garden...
StormwaterStormwater
management at the management at the 
site levelsite level
StormwaterStormwater as a site as a site 
amenity in its own amenity in its own 
right right 
Rain Gardens Rain Gardens 
empower the empower the 
gardener!gardener!

https://www.concordiacrusaders.org/uploaded/faculty/k
arners/Wood_-_American_Gothic.jpg

The Garden as a Tool The Garden as a Tool 
About the About the RainscapesRainscapes Rewards programRewards program

Urban Hydrology Urban Hydrology 
and why we need and why we need 
new new stormwaterstormwater toolstools

Site AssessmentSite Assessment

Rain Garden DesignRain Garden Design
PlacementPlacement
SizingSizing
Plant selectionPlant selection

PlantsPlants

ConstructionConstruction

MaintenanceMaintenance

The RainScapes ProgramThe RainScapes Program
Getting to the SourceGetting to the Source

Residential Urban Residential Urban StormwaterStormwater ManagementManagement
Reduce Runoff VolumeReduce Runoff Volume
Reduce Pollutants from NeighborhoodsReduce Pollutants from Neighborhoods
Recharge Groundwater and Stream Recharge Groundwater and Stream BaseflowBaseflow

Water Conservation and Habitat Water Conservation and Habitat 
DiversityDiversity

Native Landscapes Native Landscapes 
Harvesting and ReuseHarvesting and Reuse

Empowering Individual ActionsEmpowering Individual Actions



RainScapes Rewards & RainScapes Rewards & 
Targeted Neighborhoods Targeted Neighborhoods 
InitiativesInitiatives

County Incentive FundingCounty Incentive Funding
Rebate ProgramRebate Program
Targeted Targeted SubwatershedSubwatershed ApproachApproach
Grants to Watershed OrganizationsGrants to Watershed Organizations

This year, targeted neighborhoods are This year, targeted neighborhoods are 
in the Lower Rock Creek and the in the Lower Rock Creek and the 
AnacostiaAnacostia

KenKen--Gar *Gar *
Wheaton Woods *Wheaton Woods *
Town of Chevy Chase (Town of Chevy Chase (CoquelinCoquelin Run)Run)
StoneybrookStoneybrook--ParksideParkside
Long Branch *Long Branch *
SligoSligo Creek (targeted Creek (targeted subwatershedsubwatershed))
Hollywood Branch Glen Echo Heights Hollywood Branch Glen Echo Heights 

Initiate Initiate 
projects with projects with 
commercial / commercial / 
institutional institutional 
sectorssectors

Incentive ProgramIncentive Program
$/year from WQPF$/year from WQPF

RainScapes RewardsRainScapes Rewards
$1,200$1,200 per residential lot; with project caps, up to:per residential lot; with project caps, up to:

$1200 for rain gardens, permeable paver retrofits, green roofs$1200 for rain gardens, permeable paver retrofits, green roofs
$500 for turf removal conservation landscaping (min. 500 $500 for turf removal conservation landscaping (min. 500 sq.ftsq.ft.).)
$200 for tree canopy$200 for tree canopy
$50 for rain barrel (max 4)$50 for rain barrel (max 4)

Commercial/Institutional: $.50 cents per Commercial/Institutional: $.50 cents per sq.ftsq.ft. of imp. . of imp. 
area treated, up to $5000 per property (2009 area treated, up to $5000 per property (2009 
application to be available soon)application to be available soon)

Targeted RainScapes Neighborhoods (more Targeted RainScapes Neighborhoods (more 
degraded watersheds)degraded watersheds)

$2200/lot$2200/lot –– contractors to install, County to fund all or contractors to install, County to fund all or 
portion of installation costs with project caps.portion of installation costs with project caps.

RainScapes TechniquesRainScapes Techniques
A wide range of natural drainage options A wide range of natural drainage options 
with varying levels of rebate rewards with varying levels of rebate rewards 
available available 

Rain GardensRain Gardens
Downspout DiversionDownspout Diversion
Rain Barrels, Cisterns Rain Barrels, Cisterns 
(water re(water re--use)use)
Permeable PaversPermeable Pavers
Green RoofsGreen Roofs

Soil Reconditioning Soil Reconditioning 
and Amendmentand Amendment
Native/Naturalized Native/Naturalized 
LandscapingLandscaping
Urban Tree Canopy Urban Tree Canopy 

Rain Gardens for 
Rainscapes Rewards

$1,200 rebate available 
per residential property*

* May cost more 
than $1200



Rooftops

In typical urban residential areas, rooftops In typical urban residential areas, rooftops 
account for 30account for 30--40% of the total impervious 40% of the total impervious 
areaarea
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Cabin John Watershed
Impervious Area Impacts
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Buildings

Our own impervious surfaces are Our own impervious surfaces are 
part of the problem part of the problem 

Water flowing off a roof can reach 140Water flowing off a roof can reach 140°°FF
Unchecked runoff pollutes, causes erosion Unchecked runoff pollutes, causes erosion 

Sandy Flowers,Eco Savvy 2004



4%

96%

38%

62%

30% or 30% or 
more more 
surfacesurface
runoffrunoff

10% or 10% or 
less less 
surface surface 
runoffrunoff

Water emerges at a high velocity Water emerges at a high velocity 
through storm sewer systems.through storm sewer systems.

Agricultural Land in Middle Hawlings

Urban runoff impactsUrban runoff impacts

Threats to InfrastructureThreats to Infrastructure
Northwest Branch

Why now?Why now?
StormwaterStormwater is a large is a large 
source of pollution to source of pollution to 
the Chesapeake Baythe Chesapeake Bay

Rain gardens are a Rain gardens are a 
way to remove way to remove 
pollutants from the pollutants from the 
stormwaterstormwater

Residential Lot In Olney

Most Common Erosion Problem   
Sloughing of Vertical Banks



Conservation Conservation 

Open 
Drainage

Rain 
Gardens

Amended 
Soils

Rain 
Barrel

Reduced 
Imperviousness

LID SiteLID Site
Permeable Permeable 

Pavers Pavers 

Small Scale 
Distributed 
Stormwater
Management Controls

Rain Gardens:  Rain Gardens:  
EPA approved retrofit! EPA approved retrofit! 

Low Impact Design (LID)Low Impact Design (LID)

Rain Gardens provide Low Rain Gardens provide Low 
Impact Design (LID) Source Impact Design (LID) Source 
control control StormwaterStormwater ManagementManagement

LID = preserve and restore LID = preserve and restore 
predevelopment hydrologypredevelopment hydrology
LID ToolboxLID Toolbox

Permeable PavementPermeable Pavement
Site FingerprintingSite Fingerprinting
Maintain Natural Flow linesMaintain Natural Flow lines
Rain Gardens and BioretentionRain Gardens and Bioretention
Decentralized source controlsDecentralized source controls
Many more!Many more!

Rain Gardens remove nutrients Rain Gardens remove nutrients 
ANDAND……
…… remove between 80% and 85% of remove between 80% and 85% of 
““suspended solidssuspended solids”” from from stormwaterstormwater. This . This 
improves the quality of the water. improves the quality of the water. 



Types of Rain GardensTypes of Rain Gardens
UnderdrainedUnderdrained

Impervious Impervious subsoilssubsoils ((e.g. e.g. heavy clay)heavy clay)
Water volume that exceeds garden capacity to process the Water volume that exceeds garden capacity to process the 
waterwater
Contaminated soils  surrounding the gardenContaminated soils  surrounding the garden

SelfSelf--Contained*Contained*
Garden is sized to handle the volume of storm water from a Garden is sized to handle the volume of storm water from a 
typical rain storm and to infiltrate the water ontypical rain storm and to infiltrate the water on--sitesite

**RGRG Templates & RainScapes Gardens are Templates & RainScapes Gardens are 
generally assumed to be selfgenerally assumed to be self--containedcontained

1) Catchment and delivery methods1) Catchment and delivery methods
Sloped sheet flowSloped sheet flow
SwaleSwale

2) Bioretention area sized 2) Bioretention area sized 
for for runonrunon volumevolume
Planting area Planting area 

Depth varies Depth varies 
PondingPonding area area 

Bowl shaped on the surface; Bowl shaped on the surface; 
edges are 6edges are 6--88”” above garden above garden 
levellevel

Rain Garden Rain Garden ––Two Structural Two Structural 
ComponentsComponents

Rain Garden SectionRain Garden Section Bioretention SchematicBioretention Schematic

EARTH FILL -
Primarily Sand (50%) 

Vegetation  on SurfaceVegetation  on Surface
Runoff



What soils are in a rain garden?What soils are in a rain garden?

RainscapesRainscapes Soil specification is for a very Soil specification is for a very 
fast draining soil:fast draining soil:

50% sharp washed sand (ASTM50% sharp washed sand (ASTM--33)33)

25% topsoil (max. 10% clay content) 25% topsoil (max. 10% clay content) 
25% organics 25% organics –– typically well aged compost or typically well aged compost or 
may be shredded pine (no fines) may be shredded pine (no fines) ––
RainScapes uses RainScapes uses LeafGroLeafGro

Rain Gardens exemplify a Rain Gardens exemplify a ““right right 
plant in the right placeplant in the right place”” philosophyphilosophy

The place is engineered The place is engineered 
to meet water treatment to meet water treatment 
needsneeds

A rain garden provides A rain garden provides 
beauty as well as water beauty as well as water 
volume reductions and  volume reductions and  
quality benefitsquality benefits

Plants which do bestPlants which do best

Deep rooted Deep rooted 
Able to handle extreme moisture Able to handle extreme moisture 
conditions (very wet and very dry)conditions (very wet and very dry)

These are typically:These are typically:
Facultative WetlandFacultative Wetland
Facultative UplandFacultative Upland

Value of Using Native Plants

Deeper roots –
absorbs more 
water

Uses no fertilizer

Uses little or no 
pesticides

Does not require 
watering after 
establishment



Question: Where Can I Build a Rain    Question: Where Can I Build a Rain    
Garden?Garden?

Steps to a Rain GardenSteps to a Rain Garden

AssessmentAssessment
DesignDesign
ConstructionConstruction
MaintenanceMaintenance

Steps to a Rain GardenSteps to a Rain Garden
Select a siteSelect a site
Do a soil testDo a soil test
Determine how runoff is Determine how runoff is 
going to get into the going to get into the 
gardengarden
Determine your volume of Determine your volume of 
waterwater
Locate where your Locate where your 
garden will begarden will be
Determine your garden Determine your garden 
size (size (sfsf/ depth)/ depth)
Select a design template Select a design template 
/develop a design/develop a design

Locate your utilities (Call Locate your utilities (Call 
before you dig!)before you dig!)
Excavate Excavate 
Add soil amendmentsAdd soil amendments
Buy and layout the plantsBuy and layout the plants
Plant the gardenPlant the garden
Mulch with 3Mulch with 3”” of mulchof mulch
WATER!WATER!
MaintainMaintain



Assess your Assess your 
sitesite

Map your Map your 
propertyproperty
Include water Include water 
sources and sources and 
problem areasproblem areas
Identify local Identify local 
ordinances ordinances 
which may which may 
applyapply

Placement Placement 
guidanceguidance
Place your garden Place your garden 
between runoff source between runoff source 
and destinationand destination

We want to intercept We want to intercept 
water before it reaches water before it reaches 
surface waters or low surface waters or low 
spots!spots!

How is water going to get to my How is water going to get to my 
rain garden?rain garden?

Look at your site Look at your site 
and look for and look for 
drainage patterns drainage patterns ––
where is it high or where is it high or 
low?low?
How steep is my How steep is my 
site? site? 
Roof runoff Roof runoff 
direction?direction?

“Pinch Point”



Siting Considerations
Miss Utility   1-800-257-7777 
http://www.missutility.net/

Does not mark private lines or house connections
10’ +/- error
Cable lines very shallow

At least 10’ from house and down-gradient from 
foundations and 25’ from septic fields

At least 15’ from adjacent property lines
If additional flow is being redirected to the rain garden, must ensure that 
the overflow path is adequate and clear, and does not create a lot-to-lot 
drainage issue

No more than ½ acre drainage area to the 
garden

Soil test Soil test 
on your on your 
ownown

•Fill the 2’
deep hole

•It should have 
drained 
completely in 
24-36 hours

Soil EvaluationSoil Evaluation



Soils and DrainageSoils and Drainage
Signs of an impermeable soilSigns of an impermeable soil

PondingPonding waterwater
Wetland soils Wetland soils –– grey grey 
with areas of brown with areas of brown 
colorcolor
Water remains after Water remains after 
two days of no rainfalltwo days of no rainfall

Design as a Backyard 
Wetland!

Sizing the Rain Garden How big?How big?
Sizing the rain gardenSizing the rain garden

How big is the drainage How big is the drainage 
area (roof, lawn)?area (roof, lawn)?
How deep will you dig?How deep will you dig?
What are the What are the 
surrounding soils?surrounding soils?

It depends…….



Calculate the drainage areaCalculate the drainage area
Note the directions of flowNote the directions of flow

Measure your roof /drive areaMeasure your roof /drive area

Capture the water from a 2.7Capture the water from a 2.7”” rain rain 
storm (24 hour period)storm (24 hour period)
Rule of thumb Rule of thumb 
Calculate your drainage area in Calculate your drainage area in sfsf

Assume you are excavating 2Assume you are excavating 2’’ of depth and adding of depth and adding 
bioretentionbioretention mediamedia

RainScapes  uses a 20% area rule of thumb X RainScapes  uses a 20% area rule of thumb X sfsf

Drainage Drainage sfsf X .20% = RG X .20% = RG sfsf (if 2(if 2’’ deep media) with 6deep media) with 6””
pondingponding area needed to capture your area needed to capture your 

1150 1150 sfsf X .20 = 230 X .20 = 230 sfsf

RainScapes rain gardens size

The target is to capture between 1.25” and 
2.7”

Why? 
the typical rainstorms in this area



Annual volume of water held in a Annual volume of water held in a 
RG with 24RG with 24”” of rain garden soil mix of rain garden soil mix 
and 6and 6”” pondingponding depth (30depth (30””))
A 230 sf garden for 1150 sf of drainage will capture 90% of the water volume 
in poorly draining soils and 100% in well-draining soils

Sizing Chart Sizing Chart ––
Calibrated for Montgomery County, MD  Calibrated for Montgomery County, MD  

“1 foot planting bed” refers to planting media depth; all assume 6” of ponding

The numbers in the colored area indicate inches of rain captured/ treated/ SF of 
RG at a particular depth

Call before you dig!Call before you dig!

Miss Utility   
1-800-257-7777 
http://www.missutility.net/

For  sizing and digging examples:For  sizing and digging examples:

http://clean-
water.uwex.edu/pubs/pdf/home.rgmanual.pdf

http://www.pierce.wsu.edu/Water_Quality/LID/Raingarden_handbook.pdf

http://www.npsnj.org/rain_garden_home.htm



Rain Garden DesignsRain Garden Designs Rain Gardens for the Chesapeake Bay Rain Gardens for the Chesapeake Bay 
Watershed Template ProjectWatershed Template Project

Create a webCreate a web--based tool  for use by gardeners at home, based tool  for use by gardeners at home, 
garden clubs, master gardeners, landscape contractors, and garden clubs, master gardeners, landscape contractors, and 
landscape architects throughout the Bay watershed.landscape architects throughout the Bay watershed.

Create an onCreate an on--line clearinghouse of rain garden information: line clearinghouse of rain garden information: 
www.lowimpactdevelopment.org/raingarden_designwww.lowimpactdevelopment.org/raingarden_design

Create a demonstration rain garden at Create a demonstration rain garden at 
Brookside Gardens in Wheaton, MDBrookside Gardens in Wheaton, MD

Templates for Rain Gardens for the Templates for Rain Gardens for the 
Chesapeake Bay WatershedChesapeake Bay Watershed
15 Designs, 3 Provinces, Sun and Shade options15 Designs, 3 Provinces, Sun and Shade options

http://www.nps.gov/plants/pubs/chesapeake/img/icons/watershedmap.gif

Mountains

Coastal Plain

Piedmont

www.lowimpactdevelopment.org/raingarden_designwww.lowimpactdevelopment.org/raingarden_design

ChoicesChoices
The templates have a variety The templates have a variety 
of themes such as of themes such as 

FragranceFragrance
Color focusColor focus
One nice treeOne nice tree
ButterfliesButterflies
BirdsBirds
ScreeningScreening…… and more!and more!

Formal and informal Formal and informal 
arrangementsarrangements



Mountains
Piedmont

North Creek Nurseries

Coastal Plain

Coastal Plain-Low Maintenance & 
Deer Resistant-Sun

Solidago ‘Golden 
Fleece’
Dwarf goldenrod

Amelanchier
‘Autumn 
Brilliance’
(subst. for ‘A’)

Service Berry

Clethra alnifolia
‘Ruby Spice’

Summersweet

Aster novae-
angliae
New England 
Aster

Aesclepias
tuberosa

Butterfly weed

Vaccinium
angustifolium
‘Brunswick’

Low bush 
blueberry

Muelenbergia capillaris

‘Lenca’

Aster novi-belgii

Amsonia hubrechtii

Chelone lyonii

Chelone glabra Verbena 
hastata

Amsonia
tabernaemontana

Lobelia 
cardinalis

Magnolia 
virginiana

Carex stricta

ButterfliesButterflies

Trees and Shrubs BorderTrees and Shrubs Border



A Fragrant Formal Bed adapted for 
Shade (left) and Sun (right)

Template sourcesTemplate sources



A – Ilex glabra

A – Leucothoe fontanesia
‘Nana’

B – Polystichum acrostichoides

C – Thelypteris noveboracensis

D – Woodwardia
virginica

B – Phlox subulata

B – Liatrus spicata
D – Asclepias tuberosa

A – Viburnum dentatum

C- Echinacea ‘Kim’s 
Knee-Hi’

Gardens Designed for Maintenance Gardens Designed for Maintenance 
EaseEase

Easy access to and around the gardenEasy access to and around the garden

Flow should enter the garden as sheet Flow should enter the garden as sheet 
flow or should be slowed down prior to flow or should be slowed down prior to 
entry if coming in via a swaleentry if coming in via a swale

Deeply rooted vegetation that is adapted Deeply rooted vegetation that is adapted 
to the conditionsto the conditions



Diversity in plant choicesDiversity in plant choices Viburnum spp.

MapleMaple--leafleaf

ArrowoodArrowood

BlackhawBlackhaw

Serviceberry / Shadbush
Amelanchier canadensis

© Copyright Mark Brand, 1997-2001

Silky Dogwood*
Cornus amomum

© Copyright Mark Brand, 1997-2001



Common Elderberry
Sambucus canadensis

Buttonbush
Cephalanthus occidentalis

Winterberry
Ilex verticillata

Wild Ginger
Asarum canadense



Creeping Phlox
Phlox stolonifera

Marsh Marigold
Caltha palustris

Turtlehead
Chelone glabra

Cardinal Flower
Lobelia cardinalis



Great Blue Lobelia
Lobelia siphilitica

Swamp Milkweed
Asclepias incarnata

New England Aster
Aster novae angliae

New York Ironweed
Vernonia noveboracensis



Joe-pye Weed
Eupatorium fistulosum (maculatum)

Goldenrod
Solidago spp.

Switchgrass
Panicum virgatum

Big Bluestem
Andropogon gerardii



Little Bluestem
Shizachrium scoparium Online plant guidesOnline plant guides

Plant lists for each Province and for Plant lists for each Province and for 
Sun and for ShadeSun and for Shade

Plants Calculator  Plants Calculator  
http://www.rainkc.com/index.cfm



ConstructionConstruction

Excavation
Soil amendment
Planting
Mulching
Watering

Garden Timing

Add garden after Add garden after 
other construction other construction 
is finishedis finished

Planting best Planting best 
done between done between 
November and November and 
AprilApril

Backyard Rain Garden Backyard Rain Garden 
ConstructionConstruction
www.bae.ncsu.edu/stormwaterwww.bae.ncsu.edu/stormwater

Maintenance and Inspection
Check for settling, in the middle and around the 
edges – don’t want to end up too deep

Edge problems – don’t make side slopes too steep
Watering to establish garden

Particular issue for Spring planting
Weeding

Inevitable in the beginning
More dense planting will reduce problem
Careful selection of mulch source

Periodic mulching 
Berm – check overflow area periodically and 
keep planted or mulched
Inflow area – check for erosion, add stone if 
necessary 



www.rainscapes.orgwww.rainscapes.org

Design & Siting Issues in 
Montgomery County

QUESTIONSQUESTIONS??
www.rainscapes.orgwww.rainscapes.org

Rainscapes.application@montgomerycountymd.govRainscapes.application@montgomerycountymd.gov

ann.english@montgomerycountymd.govann.english@montgomerycountymd.gov
pamela.rowe@montgomerycountymd.govpamela.rowe@montgomerycountymd.gov
240240--777777--77007700


